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FOREWORD 
This report details the perform the payload system during — 
the operational phase of the Program ght Test Vehicle 1170. . 


Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Systems Integration and "J" 
System contracts. ‘ 


This document is the final payload test and performance evaluation 
report for Missions 1011-1 and 1011-2 which was launched on 


5 October 1964. 
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INTRODUCTION 


This report presents the final performance evaluation of Missions — 
1011-1 and 1011-2 of the Corona Program. The purpose of this report 
is to define the performance characteristics of the J-3X payload system, § —~ 
to identify the source of. ae anomalies and recommend the appropriate 
corrective action. 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
facilities of NPIC and AFSPPL. The off-line evaluation using Corona 
- engineering photography acquired over the United States was performed 
at the individual contractors plants. 


The quantitative data used for this report is obtained from govern- 
ment organizations. The diffuse density data, visual RES values and 
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude | gues te eel se 
error values, frame correlation times are made at NPIC who also. ae we ae 


supply the Proces Summary and MTF/AIM resolution: da aged pus hit if 
lished by | “ppaeae 


Computer programs developed by A/P are utilized to calculate and 
plot the frequency distribution of the various contributors to image smear 
to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures. Computer 
analysis of the exposure, processing and illumination data provides the 
necessary data to analyze the exposure criteria selected for the mission. 








={= 


ee a ies . 





SECTION 1 


SYSTEM PERFORMANCE 


A. MISSION OBJECTIVES P —~ 


The payload section of Mission 1011, placed into orbit by Flight Test 
Vehicle #1170 and SLV-2A booster #421, consisted of two panoramic 
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 
a space structure to enclose the cameras and provide mounting surfaces 
for all equipments. Figure 1-1 presents an inboard profile of the J-3X 
payload system. This Corona "J" system is designed to acquire search 
and reconnaissance phorography of selected areas of the earth from 
orbital altitudes. The planned mission was two, four day photographic 
periods with no deactive period. 


B. MISSION DES CRIPTION 


as pytl lt, 





The payload was launched from Vandenberg Air Force Base (VARB): = ae tg 
at 2150:15 Z (2:50:15 PDT) on 5 October 1964. Ascent and injection were- 0 2 
normal and the achieved orbit within nominal tolerances. Tracking and 
command support was effected by the Air Force Satel}i Li 










under central - 
control of the Satellite Test Center at Sunny - Mission 1011-1 
consisted of four days operation and was completed by air recovery on 

9 October 1964. The recovery sequence of Mission 1011-2 was attempted 

on pass D-112 however the decay of the unregulated power supply had 
reached a level that precluded recovery. a 





The comparison of the planned and actual orbit parameters is tabulated 
as follows; 


® 
ORBITAL PARAMETERS 
Orbit 1 
Parameter Predicted Actuals 
Period (Min. ) 90.87 90. 80 
Perigee (N. M. ) 99.98 99.35 
Apogee (N. M.) 244. 86 242.68 
Inclination (Deg. ) 80.00 79.99 
Perigee Latitude (Deg. N. ) 22.14, 20. 90 


Eccentricity 0.020 ‘0.01989 
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C. PANORAMIC CAMERAS 


The Master and Slave panoramic cameras operated throughout both 
missions with no significant problems and Mission 1011-1 produced 
exceptionally good photographic coverage. The cloud cover and atmos- 
pheric haze observed in the photography was relatively high. A small 
area on the Slave camera formats during the majority of Mission 1011-1 
contained a small soft focus area. 


D. STELLAR-INDEX CAMERAS 


The Mission 1011-1 Stellar-Index camera operated properly through- 
out the mission and produced very high quality photography. The Mission 
1011-2 Stellar-Index camera operated properly during the mission except 
on pass D-110. 


E. OTHER SUB-SYSTEMS 





The clock, instrumentation, pressure make-up, command and thermal poe 2 
control sub-systems performed satisfactorily through both missions." = ele ee ae 


F. CONCLUSIONS 


4 


' Mission 1011-1 achieved the objective of acquiring high quality search 
and reconnaissance photography from orbital altitudes. 


G. RECOMMENDATIONS 


The evaluation and analysis of the data produced by the mission has 
resulted in the following recommendations. 


i. Continue the use of the nominal exposure criteria for full 
processing. 


2. Determine the cause of the latitude mismatch between ephemeral 
data and photography. 
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A. ENVIRONMENTAL TESTING 


1. 





i e _ SECTION 2 


PRE-FLIGHT SYSTEMS TESTS 


Test Obje ctive 


As a standard procedure, the J payload systems are subject to 
thermal/altitude environmental testing which simulates orbital 
environment. One of the purposes of this test is to demonstrate 
the system susceptability to corona discharge. Such discharge 
fogs the film thus degrading the operational photography. 


Test Summary 


The J-3X payload system was in the HIVOS chamber at LMSC, i» 
Sunnyvale for environmental test during July 24 through 30, 1964, 28 
The test consisted of 2 days operation in the "A" mode; 2. days; 
of soak; 2 days of operation in the "B" mode. The system during 
the test was complete except for Stellar /Index cameras. ~ ~ 






Results of the operation were generally satisfactory. Cycle rate 
predictability for the panoramic cameras was + 1.5% for the 
master and + 2. 3% for the slave. 


Clock performance was satisfactory. The error observed after be 
2 days each of ''A'' and ''B" mission operation was -0.046 second 
and -0.039, respectively. 


Both "A" and ''B' recovery sequences indicated satisfactory 
performance. The instruments stowed properly during the "A" 
recovery cut and wrap operation. 


Panoramic Camera Performance 


Satisfactory instrument operation was observed throughout the 
test on channels 6, 8, 9 and 10, which monitor such functions 
as payload transport and clamping, 99/101 clutch operation, 


-lens rotation, and center of format. Instrument operation at 


start and shutdown was normal. 





4. 


Stellar-Index Camera Performance 


rr YA 





Evaluation of the test film showed that the Master camera 
produced minor start-up corona marking which was well within 
the acceptance cries. The J-3X system was recommended 
for ‘flight. e 


Both Stellar-Index cameras were environmentally tested in 
the TEAL chamber as sub-systems. The camerad performed 
satisfactorilly and the corona discharge fogging on the metered 


_ film was within the acceptance criteria. 


Instrumentation Performance 





No valid correlation was obtained during the "A" mission 
operations between the footage pot calibrations and the cycle 
counter readings. Sanborn calibrations on commutated channel 
11 were not sufficiently accurate to get periabie ee ecm ar 
ite ad i face 
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iisster Camera potentiometer Peadings did not exceed :8 
throughout the ''B" mission operations. Better correlation was * 
obtained for Slave camera footage pot and cycle counter during 
this phase. Variations of 10 and 15 cycles were observed. 


Temperature Environment 


7g 

Typical instrument temperatures recorded through the test are 2. . sacs 

as follows: vs 

Mission Orbit Master Camera Slave Camera 7 “a 
A 1 82° 75° 

A 16 88° 8° : 
A 32 89° 87° 
B 48 71° 66° 
B 62 16° 63° 
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The self-heating characteristics of the temperature sensors 
were determined during the HIVOS test. Figure 2-1 shows 
. this characteristic for the sensors. 


7. Pressure Environment 


The HIVOS test was conducted without a Pressure Make-Up 
system. The internal camera pressure data for the test is 
shown in Figure 2-2. 


RESOLUTION TEST 


The dynamic resolution test of the J-3X payload system was per- 
formed at the A/P facility on 13 August 1964. Each panoramic 
camera photographed high and low contrast resolution targets. 
The resulting through focus resolution data is shown in Figure 
2-3 for the Master camera and in Figure 2-4 for the Slave 
camera. 






LIGHT LEAK TEST mi tg aba fn eae 
The examination of the film threaded in the J-3X system during the 
light leak test determined that no film fogging was present. The 
light leak integrity of the system was considered acceptable for 
flight. 
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SECTION 3 
FLIGHT OPERATIONS 


INSTRUMENTATION AND COMMAND PERFORMANCE a 


All of the command functions performed properly during ascent. The 
RTC functions could not be commanded during several orbits late in 
Mission 1011-2. The unregulated power supply dropped to 18.5 V 

by orbit 103. The recovery commands were received during orbit 112 - 
" but power was insufficient at this point to effect the recovery events. 


The telemetry performed satisfactorily. with the exception of Points 
40 and 41 on commutated Channel il. These points were shorted 
together and read the same voltage levels throughout the flight. This 
condition was observed during the Task 3 phase of the countdown. 
Point 40 is ''+24 Volt Unregulated Monitor”. Point 41 is "Instrument  $§_—«s—=_ 
ON/OFF Monitor”. iene OTS RR SE 


PANORAMIC CAMERA PERFORMANCE ee 


Engineering operations were programmed for acquisition over 
CED «-°< Orbits 9, 16, 32 and 37 of 
Mission 1011-1, and 72, , 95, 103 and 110 of Mission 1011-2. 





Instrument operation and payload metering was satisfactory through- “Ta 

out both Missions 1011-1 and 1011-2 as indicated on TLM by the rs ce 
_ center-of-format, lens rotation, and payload supply and take-up 

monitors. Start-up and shut-down was normal. Sage 


Cycle rate data is tabulated on Table 3-1. The Master camera ran 

up to 4% faster than the Slave camera. The ramp reference level 

and amplitude setting was changed during both missions to compensate 
for the error in cycle rate predictability for the Slave camera. The 
cameras ran within 1% of each other during the environmental test. 





-12- 





' TABLE 3-1 


. Jo3% CYCLE RATE DATA 
Master Slave | ace 
, Camera Camera ae | 
Orbit = Ram. 2.UR  ZDeve £ Deve. 
8 P ae 
9° Toe 106 | 05 F 2128 
16 00TH (ke BB - 
32 6h 1687 | 1.2 8 


. * . "« ° row 
“ : : ed sy oY d et 
ee Sa ae A OD me OP a Sr 8 En ea YS 
7 2 og io # ee 3 % , OER bier 
S « 





aah a ae ee 
9 eh “aére 1b 8 . hoo Ss 

95 5h Aran 1.0 8. kT 8 _ — 
oe 1.0 8 oS | Hy 
0 Soh B45 13 8, : 4.5 ; - 

# The values in these columns. represent percent deviation 


of the actual instrument cycle period from nominal. 
8 = Slow and FP = Fast. | | 
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Film consumption for the flight was as follows: — | ae - 


MISSION 1011-1 


Master Slave 
Cycles 3046 3061 
, “ree. 
Feet 8057 8100 
* 
MISSION 1011-2 
Cycles 2711 2625 
Feet 7171 6942 
*The values given for the 1011-2 Mission represent the 

amount of payload in the capsule at the time that 

recovery was attempted. 
C. STELLAR-INDEX PERFORMANCE = sete eae 






Normal Stellar-Index film wiutaring + was : Obneeed by TLM te ie yee Satter % 
operation over except Orbit 110. During | | 

Orbit 110 neither the Stellar nor Index unit metered during any 

portion of the 55 cycles of panoramic camera operation. The un- 

regulated and regulated supply was 19.1 V and 27.5 V, respectively, 

at this time. .Normal S/I operation was observed during Orbit 103 

with 18.9 V unregulated and 27.5 V regulated supply. 


The shutter pulse was observed at the proper sequence for all daytime | 
operations over Ca These occurred during =~". *:+ 
orbits 16, 32, 48, 79, 95 an . 

D. CLOCK PERFORMANCE 


Satisfactory clock correlation was obtained for both missions. Clock/ 
System time correlation data is contained in Table 3-2. The system 
time is fitted to a best fit curve of clock versus system times which 
is represented by a second order equation in this case. The table 
includes the amounts that the recorded values of system time deviate 
from the corrected values. 
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. } Pe =) at ee voi J 
ie a2 
ere 2 Cee ae 
TA « 3 te Sabie ae oe 
nan oe og Be TA ee 
“te baits : r z * * x 
ie wie er ‘ 
ry 
Orbit ° Deviation oe 
—EEe ey 


397, 100.629 


vatintne. 
- 399164195 - 


. ® 2005 - 


, 9 . 
16° 436,860.74 5796960309) = OB 
25 WB ;2366357 © ho651.922 : Z + 002. oe : 
31. -518,472.845_ 7¥888.408 =, * = «002 ae : 
32 $23, 917-150 80332-7173. = OS 


28, 855.179 


. 68,794.87 
116,133,480 | 


155,731-760 


35741.653 
75681.319 
36619.950 | 





Th 197, 673666 
79. 2h2,847.432  - 76933.893 | 


103 
110 


290, 251.448 
329, 880. 561 
371, 832.762 
411, 382.169 


37937 -908 


T7567-018 


33119.215 


72668.619 - 


Coefficients for second order equation used to compute corrected sysven 


tines are: 


% 


= =35718h .4b098 


a 1.000000045985 


a, 


= 0.7235776015341220 x 10 






“3. 


EGQE: 3.5 m-8- was subtracted from the raw systens time as an epproxinate é 
compensation for TLM transmission tine. 7 

No. m 
e | a " 


S15 





The corrected system time values are computed from the equation - 


y = a,x” 2g a,x + a.’ where y = corrected system time and x = clock 


time. 
r’ 


.- PRESSURE MAKE-UP SYSTEM PERFORMANCE — 


Supply pressure,history for the PMU system is shown on Figure 3-1, 
where the supply pressure decay is plotted as a function of the total 
instrument operate time. The irregular slope of the curve indicates 
‘that gas is passing through the PMU system at times other than when 
the instruments are operating. 


The internal pressure was monitored at the conic section, using a 
Pirani gage. Representative internal pressure histories of stereo 
operations for Orbits 9, 32, 72 and 95 are shown in Figures 3-2 to 
3-5. . 


TEMPERATURE ENVIRONMENT 






The temperatures monitored duviag fight a are e shown nin T ‘Tables 3 =3 8 a ee Biases FF 
and 3-4. Average camera temperatures decreased 14 F from pass 
D-09 to D-95. 


Temperatures were not read for Orbits 103 and 110. The bias between 
the +28 V and -28 V TLM voltages was approximately 2 volts and no 
temperature calibrations were available for this much bias. The un- 
regulated voltage had decreased to 18.9 V by Orbit 103. 


The temperature values for both instruments, the supply spool and ive he 
the dreamboat battery, are corrected for self-heating effects. . 
Predicted and actual flight temperatures are compared in Figures . 

3-6 through 3-8. 
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TABLE 3-3 
J-3X TEMPERATURE SUMMARY 


SENSOR ORBITS ACQUIRED 
Master 
Camera O 9 16 25 32 4O U7 56 63 71 79 88 95 _~— 
oy 37 53 53 52 53 Sr WT 06 
4 66 63 6h 60 63 60 61 7 Su Su Sh 52 
5 7. 68 65 66 64 65 62 62 60 58 58 57 5h es 
6 68 75 72 72 69 70 68 67 66 6 6h 6 59 
7 69 71 68 67 6& 67 65 65.6, 61 61 59 59 | 4 
8 68 71 66 67 65 67 6h 65 61 & 59 59 56 
9 70 75 71 71 68 69 65 66 61 62 58 
10 70 68 65 65 6h 65 62 61 60 59 5B 57 55 
pal 95 7h 73 75 7h 75 68 72 67 67 62 63 59 
12 77 62 59 60 58 
13 73 7h 72 70 70 
Slave 





69 58 57 55 55 57 55 5% 
-2 70 (67 62 63 61 6h 59 58 58 S58 55 56 51 


Note: All data corrected for self heating sai 
orbit 0 (injection). 


TOP-68GRE 
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SENSOR 


Fairing i ("a") © 


Barrel #1 ( ape ) 


AWM wn 


Thrust Cone "A" — 
to "BM" SRV 
1 mes 


2 


Stellar-Index 
Camera 


2 -- 
recovery 


Battery 
"Be SRV 


Master 
Cassette 
— 





Note: Only Thrust Cone and Recovery Battery te corrected. 


for self heating. 


-23- ’ 








a oe nc ae 
i eee 
eS Pe r 
Jo3X TE(PSRATURE SUMMARY 
ORBITS ACQUIRED 

0 9 16 2 3 ho WT 56 63 TL 79 88 9S 
HORSE Ew SS 7%35% °* 
OBH 146 6 13 3 26#313 #3 «5 + 2 -2 

OH 10 10 & 7 «710 «& OF 2 bh 22 bh. 

230 63 59 56 56 59 56 56 53!1L3 77 36 68 . 

oBH 87 87 78 78 6h 7h 7h 68 53 69 bh? 63 

OBH 77 97 70 92 77 92 70 77 - 2 e. 

155 83 58 7h 61 71 55 68.48 61 45 58°” 

157 62101 59 98 62 98 55 87 55 8 lo 78 

19h 28 4&7 2h b7 28 Sh 2) ll bh 22 by 

256 868 21 1686 ©wsgyi 1 1 -2 
182 21 21 15 18 15 18 15 18 12 15 8 15 
"31915 96 72.90 72 87 69, 78.59.69. S¥BG0 sae 
100 75 71 73 71 71 69 71°67 65 60 60 58 

106 80 77 77 75 77 73 75 73 65 67 6S 
116 bh 38 LO 35 36 38 36-34 56 53 53 52. 

79 71 62 62 59 63 & 61 87 67 66 65 

88 65 58 5B SS 5S 52 55 52 57 53 53 50 

_ 82 67 6h 62 58 61 58 61 58 63°60 60 -57 

79 79 78 74 7S 73 Th 72 73 89 92 93. 92.- 

101 57 Sl 52 50 Sl 51 S1 SO 2 2s 
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SECTION 4 


MISSION 1011-1 RECOVERY SYSTEM 


‘ 
‘ 


SRV #653 was received at A/P on 30 December 1963. After modi- = 
fications and incorporation of outstanding E.O.'s, the SRV was delivered 
to systems test for incorporation into the J-14 system. The SRV was 
transferred to the J-3X system following the environmental damage to 
J-03 prior to launch at VAFB. 


r 


The following major modifications were made toSRV #653 during the 
testing phase at A/P: 


1. FEDR 1337; 3 August 1964. The forebody was found to 
be cracked and replaced. 


2. FEDR 1340; 4 August 1964. The W5 cable was ss a 
as the ayo insert was torn. 





The capsule was delivered for seats to o VAFB on 14 August 1964 Sabian 
The idler roller was replaced at VAFB on 27 August 1964 as it was dented 
by the payload weight simulator. 


A successful air catch of the capsule was made on orbit 65. The impact 
was within normal tolerances. Table 4-1 lists the sequence of monitored 
re-entry and recovery event times. The following anomalies were observed 
from orbit 65 telemetry data: | " 


1. The deceleration chute deployed within the time tolerance, but. 
did not blossom. | 


2. The nominal time from "deceleration chute deployment" to 
"chute release” was exceeded by approximately 2.8 seconds. 
This correlates with the above anomaly. | 


3. At 'main chute dereef'’ the accelerometer indicated an increased 
load to approximately 4.6 g with no reaction from the G-Switch. 
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‘The switch closed after the load decreased to 1.4 g and 
opened 13.6 seconds later when the load reached 1.2 g. 
This anomaly occurred after the switch was subjected to 
approximately 20 g load when the mate chute deployed 
without normal deceleration. 


The condition of the recovered capsule va: satisfactory with damage 


limited to normal paint eueterne. Post flight inspection and test showed 
no anomalies. 


a = Se ‘ : aoe : ee tet | 


ihe a Re Sse 
- icc 2 S iota i er AT . s, fee a ing 
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Transfer 
Electrical Disconnect 
*Separation 
*#Spin 


Retro 


__ , Despin = 2 6 gee 


7/C Separation 
"G" Switch Open’ 


Drogue Chute Deployed 
Drogue Caoute Release 
Main Chute Deployed. 


sain Chute Disreefed . 


_ * From Transfer 


+t From Elect. Disc. 


. ., 491.75 


Parachute Cover Off a 1006.68 ° 
2020.40 2—~CO- 12.91 — - 10.05, 
" 1022.05 25. | : s : £80 
1025.85 4,80. . 4.0 | + 1-7 ; | mr, 


ere 


13 


lhe 


SYSTEM TIME TIME 


Actual Nominal aa 
479.87 | -- -- 


| , 43 
480.81 - ; 94 , 290 yi 3 


= .40 
481.89 2.02 . 2.0 + .25 
48h 2h 


502.5 + 2 
504.0 + 2 : 





1007.49 8k 75 
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oe 
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TABLE l-1 : 
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SECTION 5 


‘MISSION 1011-2 RECOVERY SYSTEM 
i 
SRV #654 was received at A/P on 30 December 1963 at a receiving ~ 
weight of 152 pounds. After modification and incorporation of outstand- 
ing E.O.'s the capsule was delivered to systems test for incorporation 


into the J-12 system. This SRV was transferred to the J-3X system 
following the environmental damage to J-03 prior to-launch at VAFB. 


_ The following major modifications were made to SRV #654 during the | 
testing phase at A/P. 


1. FEDR 1255; 14 February 1964. The transistor mounting plate 
' was replaced as the result of a loose rivet. 


2. FEDR 1290; 6 May 1964. The programmer was returned to, 
the manufacturer because ot a Rigesie & oe, Boone. 
“ht ERE! . pees 


3. FEDR 1309; 24 May 1964. can open ee on the S/I take-u 
brush was replaced. 





4. FEDR 1339; 3 August 1964. The forebody was found to be 
cracked and was replaced. 


The capsule was delivered for shipment to VAFB on 14 August 1964, - 
The hot wire cutter was damaged at VAFB and was replaced. : oO 


The depletion of the unregulated power supply precluded recovery of | 
Mission 1011-2. Recovery attempts were made on orbits 112 and 128 but 
were unsuccessful. Table 5-1 lists the recovery sequence. 
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SECTION 6 


MASTER (FWD) PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


Component sy Serial Number 
Main Camera os 160 
Main Camera Lens 1352435 
Supply Horizon Camera 174B 
Supply Horizon Camera Lens | 814028 
Take-up Horizon Camera . 174A 


Take-up Horizon Camera Lens 


Supply Cassette 
B. CAMERA DATA AND FLIGHT SETTINGS © 9°" 





Main Camera: 


Lens 24" £/3.5 
Slit Width 0.175" 
Filter Type Wratten 21 
Film Type Eastman Type 3404 
Supply (Port) Horizon Camera: : ee : 
Lens | 55mm f/6.8 
Aperture Setting f/6.8 
Exposure Time 1/100 second 
Filter Type — Wratten 25 
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Take-Up (Starboard) Horizon Camera: 
Lens 55mm f/6.8 
Aperture Setting f/8.0 
Exposure Time 1/100 second 


Filter Type Wratten 25 
C. POST FLIGHT PERFORMANCE EVALUATION 


The quality of the photography produced by the Master camera was 
excellent. The photographic information content was considered to be 
among the best yet produced by a Corona mission. 


Dendritic static marked a small area at the take-up end of the second 
from the last frame of most camera operations. The usual light leaks 
were present near the start and end of most camera operations. The 
electro- mechanical operation of the camera was normal during ae ie! 
1011-1. pee nes deme RET ER 


ie ae rey 3 wy 






Telemetry data acquired dining Missioa 101i- 9 "Eat Ie a that a oe ere Spied | 
camera operated properly. The inability to recover this mission made =~ “" | 
any further evaluation and analysis impossible. 
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SECTION 7 
SLAVE (AFT) PANORAMIC CAMERA 
A. COMPONENT ASSIGNMENT ~ 
Component - ‘Serial Number 

Main Camera 161 
Main Camera Lens 1332435 
Supply Horizon Camera 175B 
Supply Horizon Camera Lens 814027 

_ Take-up Horizon Camera 175A 
Take-up Horizon Camera Lens 814023 Ris 


Supply Cassette | 
B. CAMEKA DATAQND FLIGHT SETTINGS 





Main Camera: 


Lens 24" £/3.5 
Slit Width 0.175": 
Filter Type Wratten 21 
Film Type Eastman Type 3404 
Supply (Starboard) Horizon Camera: | 7 ™ 
Lens 55mm £/6.8 
Aperture Setting £/8.0 
Exposure Time 1/100 second 
Filter Type Wratten 25 
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. 
Take-Up (Port) Horizon Camera: 
Lens 55mm f/6.8 
Aperture Setting  -£/6.8 
Exposure Time 1/100 second ees 
Filter Type _ Wratten 25 


C. POST FLIGHT PERFORMANCE EVALUATION 


The quality of the photography produced by the Slave camera and the 
resulting information content was somewhat superior to the Master camera 
photography. A small, out-of-focus area was present near the supply end 
of most formats. The degree of degradation was small hence the area was 
difficult to detect where detailed ground objects were not present in the 
region of soft focus. 


of pass D-36 through D-47E. Analyses has failed to specific 
the source of this problem however it is probable that‘ ay chs 
camera stove shorted during camera start. 





The photography was slightly degraded by the usual light leaks near 
the beginning and end of most operates, minor scratches below the binary 
data block and slight minus density streaks produced by foreign material 
on the field flattener. oO 


ibive 


pr 
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SECTION 8 


PANORA MIC CAMERA EXPOSURE 


The exposure pa®ametcrs of both the panoramic cameras were the 
normal 0.175 inch wide slit and Wratten 21 filter. These conditions place 


the nominal exposur the intermediate and f ocessing 
curves, as 


The illumination conditions during the mission were relatively broad 
as the flight was conducted near the autumnal equinox. The frequency 
distributions of the solar elevations and solar azimuths encountered 
during the photographic operations are shown in Figures 8-1 and 8-2. 





The nominal exposure times are shown as a function of latitude for 
passes D-08 and D-56 in Figures 8-3 and 8-4. The predicted level of _ 
processing for the original negative is based on the in-flight performance -~:*~ 
estimate and is tabulated below with the processing levela report ac a 






? a od 


Mission Camera Primary Intermediate Full 

1011-1 FWD Predicted 0 64 36 
Reported 2 23 75 

101 i-1 AFT Predicted 0 67 33: + + og 
Reported 3 47 50 : 


The variation in the predicted and reported processing levels is 
generally consistent with the data observed from recent missions. | 
The use of greater percentages of full processing has been experienced 
throughout the Corona program. Further analysis and calculations are 
in process to attempt to ascertain the optimum exposure- processing 
conditions. 
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SOLAR AZIMUTH FREQUENCY DISTRIBUTLON 
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A comparison was made between the exposure time calculated from. 
the time word displayed by the Binary Data Block and the exposure time 
derived from the 200 cycle time track. The exposure time from these 
two sources was determined for engineering pass D-47 and plotted on - 
Figure 8-5. 


The exposure time from the two sources parallel each other quite 
well however the FWD camera data shows that time track data results 
in an exposure time that is approximately 6% shorter than calculated _ 
from the binary time word. This effect on the exposure imparted to the 
original negative is insignificant. The shorter exposure time actually 
experienced does reduce the sensitivity of the camera system to image 
motion. 


The cause of the variation in exposure time is attributed to the non- 
linear scan rate known to exist in the cameras. There is no evidence to 
indicate that the non-linear scan rate is in conjunction with a non-linear 
- lens rotation which would ene image smear. a me 
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SECTION 9 


DIFFUSE DENSITY MEASUREMENTS 


Table 9-1 lists mission data supplied by AFSPPL. This data includes ~~~ 
the visual Reciprocal Edge Spread (RES) values, the area on the format | 
in which the value was obtained and the general characteristics of the 
edge as shown on the data key page. The densitometric measurements . 
of the base plus fog, minimum and maximum terrain densities and the 
maximum cloud densities are also listed with other general data such as 
' golar elevation, altitude and overlap. 


The columns are arranged in the following order: 
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2-4 | a PasNbr | ee Pass Number goa ee 
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6-8 Frm Nbr Frame Number 
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9-11 www With flight RES value 
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15 S . Subject - see key 
“16 ft | Terrain - see key | 
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27-35 Area 3 RES RES data in area 3 
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45-53 Area 5 RES | RES data in area 5 
34-56 D min Terrain minimum density 
57-59 D max Terrain maximum density 
60-62 D BtF Base plus fog density | 
63-65 LIM max Cloud maximum density 
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69-71 - * Sun Ele_ Solar Elevation - 
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75-76 OL Percent qverlap 


The data key for the listings of the "Subject", "Terrain and and "Qualifiers" 
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The diffuse density measurements made by AFSPPL were computer 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A study of scrting techniques showed that no 


absolute method was available to separate the density values as the accuracy 
of the Processing Histor QI 7 2°2" rather low 
and processing transition phases are not accounted for. The sorting tech- ed 


nique selected uses the base plus fog density values where measurements up 
to 0.09 density ‘are considered as having received Primary processing, 0.10 
to 0.17 as Intermediate and above 0.17 density as Full. The percentage of 
original negative that was processed at each level, based on the computer 
sort, is tabulated below with the predicted and reported processing per- 
centages. 






Mission Camera Primary Intermediate Full 
1011-1 FWD Predicted 0 64 36 
Reported 2 23 75 
Rem cuer 2 - 23- 15. 
rE W111 * “AFT * Bredicted =" OE ye 
* pares ak ve, 1? ep WSR TA ee” wei ei w 5 pe 
. Heported 3 
Computed 0 37 63 


The correlation of the reported and computed percentages at the three . 
processing levels is very good for Mission 1011-1 and is more consistent “see 
than the normal mission values. ae 

The tabulations of density frequency distributions for Mission 1011-1 
are shown in Tables 9-2 and 9-3. -The graphical presentation of the density * ale 
distribution are computer plotted in Figures 9-1 through 9-21. Analysis 
of these plots and the associated mean and median density values show 
that the Master camera density values were somewhat lower than the Slave 
camera however the density ranges of both cameras is within the nominal 
range. One significant anomaly is the highest value of minimum density 
recorded from the Master camera photography was 0.99 density. This 
value normally is 1. 40 density or greater. 


Table 9-4 shows the distribution of the minimum terrain density 


measurements that are within and outside of the desired control range 
of 0.40 to 0.90 density. The percentage of values below 0.30 density is 
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approximately 2%. The percentage of Master camera photography that : 
was nominally processed is quite low and since essentially all other film 
falls below nominal it is understandable ta the highest value of pean : 


density is so low. 


An extensive study is in. process. to ascertain the inter-relationship of Eas 3 
the conditions of illumination, resulting densities and exposure- processing - - 
parameters. The apparent low density of the Master camera photography ... .._: 
is of some concern however the high information content rating for the = = 
camera indicates that this approach to exposure is valid. It is also note- 


dy e : 


worthy that no information was lost in shadow areas. cn 
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“SECTIONIiO . | 
PERFORMANCE eu ae 


n 


The photography acquired by both ; panerauai cameras. 
1011-1 received an initial MIP rating of 85 which was later revised to 90. ; oe 
A summary is tabulated below of the average visual RES values and alee ae a 
AIM resolution values measured by AFSPPL and the MTV/AIM. resolution - 3 ig os 

ime ae 










values made by af 

used by AFSPPL was 359 and 80 microns whereas 7 aa 

80 micron slit; both slits were one micron wide, © 2 i ee a 
Visual AFSPPL mah 

Mission Camera RES 350-~ 80.4 aaa: 

1011-1 FWD 84 76 9. 78 87 ee eee 

1011-1 AFT _ iy eee ee 





I normally contains two readings of the same. 
edge the tabulation snows both the average of all the readings andthe. — 4 i; 


average of the highest readings of each edge. The value of the average of © ait 
all readings is questionable as no valid reason can be ascertained for a. Ce te 


measurement being greater than the resolution recorded however many Gack Seas 


factors can reduce the reading. 3 
es, ae 73 

The details of the measurement and computing techniques, targets ws 
measured and target locations are fully reported in the evaluation report... ie tem 
i AFSPPL and are not normally included in this report. ;.~ + ic roe 

has recently completed the re-calculation of the MTF/AIM = * 

values from Mission 1007-2 and up. Since this data has not been published =..." 


in a previous report the corrected measurements for Mission 1011- Tr are eh ei on 





included in this report. ae 
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Analyste of Photographic Image ¢ to Evaluat 6 os Performance 


Sg tty, "eis wee 
ak = Re ee ae wee re ine 
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Miasion 1011-1 


ae. 





ae 3 
-Woa 4s 
i: ee 
Car 

. 


Resolution in lines/mm based on the aeria) iiseee modulation - 4404 curve from wee ace 
data reduced by computer techniques. | ee ; 


techniques. 


Arithmetic Mean 8005 mm 
Standard Deviation 1.6 /mm 
Coefficient of Dispersion rie 
Number of Edges. ae tt 


M.I.P. Frame 


Arithmetic Mean 10.9 
Standard Deviation «8.8 
Coefficient of Dispersion 35% 
Number of Edges 115 


M.I.P. Frame 6.3 yu 
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Analysis of Photographic Image to Evaluate System Performance © == 22 
oe ie Mission 1011-1 ~~. 0% 00 ete oe ees ee 


* 
iw 


FORWARD CAMERA 
2 aaa 7 Aegx pore : . oar . z a 50% 


fase ft Se ee a eg ee a 
ght : a”. - Te 3 ~e es Spr 3 4 . etn : ae on 
co ee a ve © ; so gt, ay: Pa 


Pass Frame - Location «Orientation =» Subject ~~ (Microns) Resolution 
D-05 040 X66 ¥126 060 «Airfield 17.2. 5 
D-05 040 X61.6 YI26 =. 060 Airfield 5 17.5 
D-05 047 X64,6 ¥13.5 190 5 2 Airfield = 13.7 
D-05 047 x64.6 ¥13.5 130 Airfield 9.30 56 
D-05 050 X48.0 Y110 | 115 Airfield ET 108 
D-05 =—s:050 X48.0 ¥11.0  § 115. . Airfield .  , 9.3 “98 
—D-05 OSL X48 YINS 5.000. Buildings | 5 10.8 250. 80 
DOS O51 48.3 IRS ONO gp heee 12:3 ae 
D-05 051 . X48.3 ¥12.3 090=~=*=“‘«~*‘«éi dings a BD 
D-06 - 034 X33.3 Y13.2  - 075 =. 2 long bidgs. 11.3 > 106: 
D-06 034 X33.3 13.2 075 2 long bidgs. 7.9 117 
D-06 034 X53.4 10,3 040 Buildings 7.7 ©. 106. 
D-06 034 X53.4 Y10.3 040 ~~... Buildings; 9.3 - 8 4. 
D-06 1020 20,7 Y1L3 MS ss Arild = tt 
D-06 102 X20.7 Y¥11,3 145 Airfield °° 1 08 
D-06 165 X24.0 Y12.6 065 Airfield © 123 - 59 
D-06 165 X24,0 Y12.6 065 Airfield 5 9 73 .°  * 102, 
D-09 010 X63,5 Y12.2 - 015 Airfield 13.8 § , $8. 
D-09 010 X63.5 ¥122 O15 Airfield 16380 
D-09 026 xX67.2 Y¥13.5 O75 Airfield 18.2” 88 
D-09 026 X67.2 ¥13.5 | 075 Airfield, 110 62 
D-09 027 X64.3 ¥12,2 065 || Airfield ALS. -- : 69 
D-09 = oz X64.3 Y12.2 065 Airfield == 1408 0° 
D-09 029 X25.3 ¥10.8 —.. 070 Airfield 167. ot * 
D-09 = 020s‘ X28,3_ ¥10.8. $5 90 | 
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Pass Frame 
'D-09 030 
D-09 030 
D-09 046 
D-09 046 
D-09 047 
D-09 047 
D-09 050 
D-09 050 
D-24 0o70.—t 
D-24 - 070. 
D-24* O71 
D-24 071 
D-24* = O71 
D-24 071 
D-24 077 
D-24 077 
D-40 031 
D-40 = O31 
D-40 034 
D-40 034 
D-40 039 
D-40 039 
D-40 045 
D-40 = 047 
D-40 047 
*M.I.P. Frame 


Location 


X64.0 


X64. 0 


_ X50.0 
 -X50,0 


X33.8 
X33. 8 
X17.4 


‘X17.4 


X40.8 
X40. 8 
X41.7 
X41.7 
X47.0 
Xx47.0 
X19. 4 
X19. 4 
X25. 5 
X25. 5 
X23,3 
X23. 3 
X43.0 
X43.0 
X18, 5 
X50, 3 
X50. 3 


¥14.0 
Y14.0 
Y10.5 


¥10.5— 
Y13.2 . 


Y13, 2 
Y11.0 
Yi1.0 
¥10.4 


Y10.4- 


Y13.4 
¥13.4 
¥11.8 
¥11.8 
gf i0.3 
Y10.3 
¥11.3 
Y11.3 
Y12.6 
y12.6 
¥11.5 
Y11.5 
¥13.5 
Y10, 8 


¥10.8 





135 Airfield . 
135 _ Airfield” 
125 -” Atrtiela 
125 Airfield . 
105 Airtield 
105 _ Airfield 
115 Airfield 
115 _ Airfield... 
060. ow 
“960. Atrfleld 
100 Airfield 
100 Airfield 
025 Airfield 
025 Airfield 
055 Airfield 
055 Airfield 
090 Airfield 
090 Airfield 
150 Airfield 
150 Airfield 
030 Airfield 
030 Airfield 2 ; 
035 Large Bldg. 
115 Airfield 


118, 
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Amplitude 


Spread 
Function 
Width 


(Microns) - 


9.0 
16.2 
11.1 . 

9.2 

8.4 


ae ree ee a. 0.4 ee 


4.5 
~ 19.3 


5.5 
23.5 
21.5 
10.0 

15.6 


8.7 
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049 
049 
053 
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055 
055 


Manton 1011-1 


Location 


X13.5 
X13.5 
X32.0 
X32. 0 
X67,5 
X67, 5 


Yi5.8 
'Y¥15.8 


Y¥12.5 
Y¥12.5 


-¥13.5 


Y13.5 


Orientation abject, 


115 
115 


028 


095 
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Amplitude 





Spread 

Function 
Width ana 
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i Blo 2 
Mission 1011-1 wn, 
w 50% 7 
_ ; Amplitude 
Spread 
Function 
7 | | Width ALM. | 
‘Pass Frame = — Location’ «= Orientation ©. Subject (Microns)' Resoluiiéa 
D-05 045 X29.0 Y11.8— 105. ss Atrfield or rr | 
D-05 045 X29.0 Y11.8 “105.0 ° Airfield 13,7 _ 65 
D-05 055 X42,.4 ¥10.6 - = 115 Airfield , 
D-05 055 © X42.4 Y¥10.6 15s Airfield = (ss 90 
D-05 056 X42,.0 ¥ 9.8 000° ~—=«séBulldings «=~ isi: 86 
D-05 056 X42.0 ¥ 9.8 090 —_ Buildings 9.9 95 
D-05 056 X42.0 ¥ 9.8 090 9.7 88 
D-06 03990 X33.0 ¥1L0 040 | 148 96 
D-06 039X930 YILO 040. Buildings + 5, «: oS, 
po aan eo “¥13.8 6° Airtield ‘teense ei a Seley fe LOGS 
D-06 105 * X70.5 YI3.5 150 Airfield = = 10.1? 8 
D-06 —-166 X66.6 13.0 065 Airfield oh cn 
D-06 «166 X66,6 ¥13.0 065 Airfield 12.40 6h 
D-09 031 X56.5 Y10.6 130 Airfield 68 107 
D-09 031 X56.5 Y10.6 © 130 Airfield 8.2 ae 121.” 
D-09 034 X65.6 ¥12.5 070 Airfield 4 5 
D-09 034 X65.6 Y12.5 070 Airfield  .. 10.8 44 
D-09 048 X25,5 Y11.5 055 Airfield 18.5 44 
D-09 048 X25.5 Y11.5 055 Airfield .. 128 = 90 
D-09 049 X36.5 ¥14,5 100 Airfield 9.2 —— 92 
D-09 049 X36.8 Y14.5 100 Airfield 14.8 58 
D-09 051 X56.5 Y13.6 115 Airfield 9.1 | 78 
D-09 0st X56.5 Y13.6 115 Airfield - 5.4 ~~. hig 
 D-09 055 X73.4 ¥10.5 135 Airfield * - 118 61 
D-09 5 X13.4 Y10,5 135 Airfield 14,1 a ae 
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x Spread 
2, _ Function 
i Sage OSD eat nee we 

Pass Frame Location |, Setentatlon  Bablect ; erons] 

D-24* 07 XAB.8 ¥I2.9 105 Ariel = a7 8 

D240 074. X4B8 YIR.0 | F108) ies “ALrfield a 6.7 
' Danae 074 X43.8 YI45 © 140 00 °° * Aseiaid - _ 6.3 113" 
‘ - Da24 081  X71.5 ¥10.8 085 -- Airfield. = 13.8 | S Y we 
a eS OO CY eS 
- DB e25 023 X66,0 Y13.4 082 °—~—t—=“‘«*‘CA te 2s 00CltCt 
- D252 X66,0 YI9.4 0 ms oc Aipiteld Oe | 
mse as. [eee re a a 
ed 0s x68. v2. 
-" p25 042 X44.0 ¥12,8 | 
- De® 042 + X44,0 ¥12.8 ~~. 080 Airfield 
- De2S 043 X70.8 ¥13.7 055  _— Airfield | 
- D-25 | 043 X70.8 13.7 055 ss Airfield  - 
-  —-D-30 O11 X61.3 Y14.4 ° 145 .. Airfield 
. D380 onl X61.3 YI44 145 Airfield 
- D830 oat X54.2 13.9 =. 130 ‘Airfield. 
-  -D=30 021 X54.2 ¥13.9 130 Airfield 
._  —-D-30 025 X45.6 YI23. 065 Buildings — 
-~ D-30 025 X45.8 Y12,3_ 065 Buildings 
.  D-30 038 X46,8 Y12,2 070. - ~_— Buildings 
_ D-30 043 X66.6 Y¥13.2 130 Bridge | 
- D30 043 X66.6 Y13.2 130 Bridge 
, DBO 045 X55.5 12,5 015. Bridge 
_ _—D-30 045 X55.5 ¥12.5 O15 . Bridge | 
C p4o oe sixo5a ras 005 Airfield 
_ ~D-40 - 036 

“M.I.P. Frame 





ine. 


eee 
igs oe Ried 
ao a 
~~ 
ee ie 
ica Wider Te 
. 
é e 
P < 
. 


# 


Pass 
D-40 
" D-40 
D-40 
D-40 
D-40 





Frame 


039 
039 
046 
046 
049 
052 
052 








* 
3 
r 24 
. . = 
. “ 
- - ms - a 
Wy re > ~ 
ee 
? * 
2. . - . * ; a 
* « 
s - - eee Poa rey ey, e.g. 
. 2 * a eit Be 5 
* aa” Cat Gm ” ‘ we am 
- 4 x : ‘®t 
. . - 2 
. 7 iB a , ~ wits 
—. “s . al feQ 7 © o 
A i | * er ’ ate * “ss } 
. . pope. a! . 
“ - , are 
~ :- : 7 
re Bo Map ong pets ’ - és 3 
$ s amare of ae eos ] 
fr --4 es 
ae ar 4 
= : 
r * a ~ “ae 
* a? 3 < 
* 
= . ~ 
« . = eS te 
eo” we - ed 
2 = p > ae E 
- fF A af 
P ie . oS 
S s- = eon 
oJ “ oe *. 
‘ : 
ick : 
- 8 =. Sang eons 
. 7; 7% a © 
7 age - 
= sorte 7% a 
‘ o: _<” -- 
ara 
. = 
3 : e es 
. zd 2 -" - 4. 
« re a 
. a * 
* aes es : Pe oF ogee 
2 et o 
fees Se 
a. «2 7 
oa. a - 
fs = ry 
= = ° ieee. 5 
; af os 
. * a ; tae 4 , 
= an wea 2 
Y ’ ee 
-.* ’ 
= Phd . a? 
* ‘ « 
Ley -— > : 
a: 3 
— » aw ee S 
: 2. a a 
+2 x 5 7 
‘ ved a oe 
‘ . A 








v oe ee pe “e 
Refercnce System For Oric:.tation Of C/M/J Mission Zdges ee ee 
‘original negative - - emulsion up 3 8s Sista 
a, * < i i ” “so 





1 


Grid For Position Of C/M/J Mission Edges . ee 
original negative - - emulsion up - 


“8 
(MAGE AREA 

{ 

{ 

! 

i - 
{ . 

\ 
7 xf 
(ee 








SECTION i1 


OBSERVED DATA 


Operation one of engineering Pass D-30 centered on western Indiana, ~~~ 
Kentucky and Tennessee. No clouds or detectable haze was present and 
the character of the terrain was nearly ideal for the evaluation of system 
performance. Motor vehicles were detectable across the entire format. 
In most places, except for the ends of the format, cars could be distinguished 
from trucks and busses. The 5 foot bars of runway numbers could be seen 
at most standard marked airports. 


At Sewart AFB, KC 130's were identified and nacells seen. The 3 foot 
wide runway center and edge stripes, light on dark, were clearly seen and 
also the 3 foot wide spaces in the threshold markers dark on light. The 
6 foot stripes with 5 foot spacing of the landing area marks could be 
identified where painted on black top. These same patterns could be .. 
located where painted © on i ODEN Le but lines. and spaces could not b ee 
resolved. a ee ee ees soe roe 









Many bridges were studied for the fine detail of fabricated steel truss 
types. The sharpest example found; across the Ohio River at Owensboro, 
Kentucky, was in FWD & and AFT 14, 2 inches west of C/F. Main trusses 
and cross bracing were visable both fore and aft. 


Operation 2 of Pass D-30 was over Alabama and the Florida panhandle. 
Forward 38 and aft 42 contained the fixed CORN target at Eglin AFB. Here © 
the 5th group could be resolved along track and the 4th group. cross track. 
This corresponds to ground resolution of 10 - 12 feet. 


Pass D-47 over Nevada and the Colorado River Valley, contained 
Indian Springs CORN target in FWD frame 5 and AFT frame 11. Resolution 
of the third group here indicates about 10 foot ground resolution. Also, 
the Pahrump target appeared in FWD 7 and AFT 2, 12 1/2" west of C/F. 
Because of excessive scene brightness, the largest group could not be 
resolved in the FWD photo. The AFT photo brightness was somewhat 
lower and the 3rd group was resolved (10'). | 


South and east of the above, and near the center of format, 3 rows of 
high voltage transmittion line towers lead across the desert from Hoover Dam. 





soy 
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In FWD 12 or AFT 17 it is difficult to tell whether one is seeing the towers _ 


or their shadows. However, upon viewing the same area in stereo, both 
towers and shadows are distinguished, a striking example of the contribu- 
tion of stereo photography to the discernable information content over 
mono. photography. ; ae . | 


In analyzing the engineering pass photography of this miggion, ground 
tracks were plotted, using ON and JNC maps. Actual latitude and longitude 


~- 


points were determined for "center of formats” and compared to the frame ~ 


ephemeris. A 9 to 12 mile latitude northward displacement was found’ _ 
throughout. The source of this discrepancy has not been determined at” 
this time. Some previous missions have shown the same sort. of'e error. 
Further investigation is recommended. : 
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mms = Fe A 
SECTION 12 _ 
oS es ’ 
MISSION 1011-1 STELLAR-INDEX CAMERA 
A. COMPONENT ASSIGNMENT = . 2. = oo 
Component “. 7 | Serial Number 
Camera - a. : D 30 
Index Reseau | 30 
Stellar Reseau 30 


B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 





Lacs goa aya. 8 ¥. 
Exposure Time* © -*° Fae “£chaare 2 seconds 8 é “3 Et es ee 
Filter Type _ SE Eg aed es i 
Film Type Eastman Type 3401 
Index Camera: 
Lens 38mm f/4.5 
Exposure Time 1/500 second 
Filter Type. Wratten 21 
Film Type Eastman Type 3400 


C. POST FLIGHT EVALUATION 


The camera functioned properly throughout the mission with no 
observed equipment or photographic anomalies. The presence of double 
stellar images lead to.the preliminary conclusion that the Stellar camera 
shutter had double exposed during 10% of the mission. Further analysis 
has shown that this problem is caused by the residual unbalance in the 
panoramic cameras. 


a 
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The stellar formats contained approximately 20 star images within 
the usable area in each frame. The normal 30% of each frame was 





unusable due to the vignetting and flare caused by the eleven inch extended - 


baffle. 


Static discharge patterns were originally reported being present 
between all frames of stellar photography and being very heavy 
during the last ten to twelve frames. Further analysis’ has shown that. © 
the observed patterns were produced by emulsion cracking which has 
normally occurred with the thick emulsion material used in the Stellar 


camera. 


The Index camera photography was free of all anomalies. It was 
the best quality product obtained to date. 
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SECTION 13 * 


MISSION 1011- 2 | STELLAR- INDEX CAMERA. 


NER ONS Be 8 
7 a . a 15 ; ae : ~ ae sae ae tee re: 
A. COMPONENT ASSIGNMENT . .4° ae Cee Pa 


Component - it fe Bee ‘Serial Number . 
Camera @ &, 2 eee - ee | “ps7 - 





ete a 25 2 = 

Index Reseau agree Tar at §F aoe ee 
ee oe . a ne ca 
Stellar Reseau . Wee se, ye * $7 ars a 


B. CAMERA DATA AND FLIGHT SETTINGS ~~~ 


rom 
s 


Stellar Camera: 
Lens 
‘Exposure. Time 


- ya « 


Filter Type 
Film Type 





Index Camera: a 
Lens 39mm /4.5 — eae lees coe 
Exposure Time 1/500 second - cers | oe) 
Filter Tfpe 2» Wratten 21 ches ee ae 
Film Type Eastman Type 3400 i“ 


C. POST FLIGHT EVALUATION | a oe 

Telemetry data indicated that the camera operated satisfactorily 7 
during the mission up to pass D-110. The unregulated and regulated zt 
power supplies were 19.1 volts and 27.5 volts, respectively, at this time. —~ 
The unregulated power supply was 18.9 volts during pass D-103 where 


normal metering was observed. It is assumed that the metering solenoid 
was not functioning properly after pass D-103. ° 






N 


-109- 








SECTION 14 | 2 
VEHICLE ATTITUDE | e 
The vehicle attitude errors for Mission 1011-1 were derived from = ™* 7 


the reduction of the Stellar camera photography. This attitude data is . “aah 
supplied to A/P by NPIC.. - 


The attitude errors for each frame and the attitude control rates are 
calculated at the A/P computer facility. The computer algo plots the 
frequency distribution of the rates and errors. Figures 14-1 through 
14-6 show these distributions for Mission 1011-1. 


The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the photographic operations, excluding 
the first six frames of each operation, and the total range of the errors 
and rates. Gives, ees Res 





Value_ 
Pitch Error (°) 0.77 -1.10 to +1. 40 
Roll Error (°) ; 0.39 0 to +0. 76 
Yaw Error (°) 0.97 -1.60 to +0. 50 | | 
Pitch Rate (°/hr) 43.1 -65 to +100 : 
Roll Rate (°/hr) 28.9 -75 to +70 ‘ . 
Yaw Rate (°/hr) $1.1 -6 to+. ere oe “3 


The performance of the attitude control system is comparable tothe . z 
control systems used on recent missions. The panoramic photography oO 
was not degraded by the attitude control system. 


4. 
. 
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SECTION 15 


IMAGE SMEAR ANALYSIS 


The frame correlation tape supplied to A/P by NPIC contains the ee 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time of each 
frame and compares the camera cycle rate with the ephemeris to 
calculate the V/h mismatch. This data is combined with the vehicle 
attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs 
the total along track and cross track IMC error and the limit of ground 
resolution that can be acquired by a camera regardless of focal length 
and system capabilities. 


The computer rejects the first six frames of all operations as the 
large V/h error induced by camera start-up is not representative of the ie es ae 
overall system operations. The frequency distribution of the Viéh err re ae 
and resolution limits are nome er Plotted a and, “ae shown’ ‘in migtrey Spe 
through 15-3. : we RAE RS a le ae Ge 







The summary table below presents the maximum V/h ratio error and 
resolution limits that existed during 90% of the photographic operations 
and the total range of values during all operations that were computed. 


Mission 1011-1 


Value 90% ° Range 
V/h Ratio Error (%) 2.3 -§.2 to +4.0 | : 
Along Track e | 
Resolution Limit (ft. ) 5.3 0 to 6.8 


Cross Track 
Resolution Limit (ft. ) 5.6 0.8 to 6.6 


The calculations show that the panoramic cameras were not smear 
limited during the mission. It should be noted that the 90% V/h mismatch 
value is the lowest that has been experienced during the last several missions. 
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SECTION 16 
RADIATION DOSAGE 
Each recovery system flown on a Corona mission contains a sealed ~~ 


packet of Eastman Type 3401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette. Both film types 
have been irradiated by LMSC at various levels and the base plus fog 
densities recorded after controlled processing. - 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. The resulting base plus fog density measurement of 
the dosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter strips 
and the radiation level‘equivalents. 





oe 28 
Emulsion --. 
Type 3401 
Royal X Pan | 0.25 0.4R 


The mean total radiation seen by the take-up cassettes during both 
missions was approximately 0.5 roentgens. This level is essentially 
the same as received during recent missions and is below the level that~. ee rag 
will degrade the panoramic photography. - 
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SECTION 17 


SYSTEM RELIABILITY. 


Reliability calculations for the payload are based on a sample beginning ~~ 
with M-7. Hence both the major part of the Mural Program and the "J" 
Program are covered in the calculation. For certain auxiliaries, i. e., 
the stellar-index camera and the horizon cameras, the sample size is 
changed to recognize incorporation of modified equipment or new designs 
where reliability was one of the principal reasons for the modification. 

However, for primary mission function, the sample size is consistent with 
reliability reporting for the vehicle. 


The reliability estimates of this section deal exclusively with the pay- 
load. Failures to acgieve orbit or vehicle induced failures are thereby 
excluded. Recoveries before a complete mission has been completed are 
considered as full missions providing that early termination was caused 
by reasons not connected with payload operation, Film quality is not . =... 
considered in the reliability estimate calculation. ° Hence, only: electr fest ola ea 
and mechanical functioning are considered. npr cee ee 





The reliability estimate is also divided into primary and secondary 
functions. The primary functions are operation of the panoramic cameras, 
main camera door operation, operation of the payload clock, and recovery 
operations. The secondary mission functions are horizon camera operation 
excluding catastrophic open shutter failure mode, auxiliary data.recording, 
and stellar-index camera operation. 


Panoramic Camera Reliability 


Sample Size - 66 opportunities to operate. 

One failure - capping shutter on slave instrument on system M-7. 
Assume - 3000 cycles per camera per mission. 

Estimated Reliability = 98.5% at 50% confidence leve!. 


Main Camera Door Reliability 
Sample Size - 33 vehicles x 2 doors = 66 opportunities to operate 
1 major malfunction, door failed to eject for 7 passes, Mission 9048. 


1 minor malfunction, door failed to eject for 2 passes, Mission 1006. 
Estimated Reliability = 97.6% at 50% confidence level. 
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Payload Clock Reliability 


Sample Size - 37 completed missions in sample. 
No failures 
Estimated Reliability = 98.2% at 50% confidence level. 


Estimated Reliability of Payload Functioning on orbit 
98.5 x 97.6 x 98.2 = 94.4% ies 


Recovery System Reliability 


33 opportunities to recover 
1 failure - improper separation due to water seal - cutter failure. 
Estimated Reliability = 94.9% at 50% confidence level. 


Stellar-Index Camera Reliability 


Sample begins with M-13 

Sample size = 25 

Number of failures = 7 

Estimated Reliability = 75.5% at 50% confidence. 
Horizon Camera Reliability ; a ee RES. i Bie 

Sample includes M27, J5A, J9A, J 9B; ant up; 14 i gamnieg: ag 

1 failure - center of format switch, Mission 1006 

Estimated Reliability of Single Camera = 93.3% at 50% confidence level. 

Estimated Reliability of Four Horizon Cameras at a Parallel 

Redundant System = 99.5% at 50% confidence level. 





Horizon Camera Door Reliability 


Sample size * 33 x 4 = 132 opportunities to operate. 
No failures have occurred. 
Estimated Reliability = 99.5% reliability at 50% confidence level. 


Stellar-Index Camera Door Reliability 


Terrain Door, Stellar Door, and deployment of Stellar Baffle 
are functions considered. 

Sample size = 22 x 3 = 66 chances to operate. 

One failure - stellar baffle failed to deploy. 

Estimated Reliability = 97.5% at 50% confidence level. 
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SECTION 18 


SUMMARY DATA 


The comparison of the operating parameters and the performance — 
achieved by previous missions has been difficult due to the large volume 
of data that results from each mission. Some of the pertinent character- 
istics from prior missions have been summarized in Tables 18-1 through 
18-3. 


The summary data was started with Mission 1004 as the J-05 camera 
system was the first to incorporate the major modifications of the 
titanium drum and scan arm, four roller scan head and Corona J 
capabilities. Only those missions that culminated in the recovery of 
some photography have been listed, therefore Missions 1003 and 1005 
are deleted. 
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